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Summary. --In this paper we first discuss how the Veneziano representation contains Regge poles. It does so in a very complicated way and even if the unitarization program were taken for granted extra problems would be expected. Second, the couplings of the elastic channel are studied as functions of the energy and of the angular momentum 1. Appropriate average values of the angular momentum I seem to have a clear meaning and this is conserved also when the straight-line relationship among l and m S of the model is broken. Although the general coupling case is not studied here the authors think that the dual model may have a more promising meaning if taken from this statistical point of view.
1. -It is well known that a vigorous effort is being made these days in order to invent and develop a perturbative theory which, starting from the generalized Veneziano representation, should converge towards a full computation of the S-matrix (1).
As this program is still in the development stage no strict rules have been stated to specify it. 51evertheless it seems very reasonable that, as already the four-and five-point amplitudes seem to represent some of the experi- mental data satisfactorily, the theory should provide a procedure which slightly changes such a first-order approximation {let us call it V°), at the same time restoring the analyticity of unitarity, this last property not being exhibited by the representation V °.
Looking from a naive point of view, one could believe that the properties of V ° should only be a little different from those eventually corrected, and that the latter should agree with previous knowledge of analytic S-matrix theory. But it may not be so; actually, we have that, on the road from V o to the previous results of the analytic S-matrix via perturbation, we encounter situations and/or, namely, conceptual alternatives. As an example we mention a most interesting conceptual issue which originated in the comparison of the properties of V o with previous results. Analyticity matches well with the Lorentz-pole hypothesis; the latter and the idea of straight-line trajectories (with unit spacing) are also compatible concepts, which also fit with BetheSalpeter unitarity. The V ° representation instead shows in its asymptotic expansion a behavior which, in addition to the well-known violation of nnirarity analyticity (there are 6-functions in the variable which goes to infinity, for instance s), also violates the single-Lorentz-pole hypothesis. The Lorentzpole hypothesis is a simplicity assumption inspired by the extra four-dimensional symmetry that the amplitudes have at t--~ 0. If a simple pole is the singularity furthest to the right in the complex plane of the SL~o Casimir index 4, infinite Regge poles spaced by one unit are predicted. Now, a simple Veneziano amplitude (without satellites) has an asymptotic behaviour which corresponds to the existence of infinite Lorentz poles all spaced by one unit below the leading one. Correspondingly, there are also infinite Regge poles again spaced by one and obviously with a multiplicity entirely different from that predicted for the family originating in a single leading Lorentz pole (5).
Should the perturbation program, together with the resulting unitarity analyticity, restore also some simplicity in the Lorentz plane? A subsequent study of n-point amplitudes has pushed much further the research of ref. (~) , and has shown, with an actual level counting at all energies, that the disagreement with Lorentz poles turns out to be in fact an agreement with the hadronic mass spectrum of the Hagedorn thcrmodynamical model (3).
We learn from the preceding discussion that the program of leaving the zero-order approximation can either be expected to modify V ° in line with the previous understanding and achievements (such a possibility in our example being that of studying the satellite addition) or to break previous schemes in favour of new concepts. It seems reasonable, for instance, to expect that the (3) M. L. 1)ACIELLO, •. SERTORIO and B. TAGLIENTI: NUOVO Cimento, 62A, 713 (1969) , and several papers thereafter by various authors.
(a) S. FUBINI and G. VENEZIANO : •UOVO Cimento, 64 A, 811 (1969) and subsequent works.
